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DETAILED ACTION 
Election/Restrictions 

Claims 2, 5-7, 9-12, and 14-46 are withdrawn from further consideration piu*suant to 37 
CFR 1. 142(b) as being drawn to a nonelected invention/species, there being no allowable generic 
or linking claim. Election was made without traverse during the telephone conversation with 
Hae-Chan Park (Reg. #50,1 14) on June 21, 2005, and was confirmed in the reply filed 
9/27/2005. 

Claim Objections 

Claims 3, 4, 18, 47, and 48 are objected to because of the following informalities: 
Regardmg claim 4, the limitation "A flat panel display device with polycrystalline silicon 
thin film transistor comprising:" is objected to. It is clear that there is more than one transistor in 
the display. Therefore, it is suggested the limitation be changed to "A flat panel display device 
with polycrystalline silicon thin fihn transistors transistor comprising:". Note claims 3, 8, 13, 
47, and 48 have similar problems. 

Further regarding claim 4, the claim defines "active channel regions of the thin film 
transistors". However, there is insufficient antecedent basis for "the thin film transistors" since 
the previous paragraph merely defines "a thin film transistor". It is suggested the limitation "a 
driving circuit portion comprising a thin fihn transistor" be changed to "a driving circuit portion 
conprising [[a]] thin fihn transistor transistors ". It is also suggested the hmitation "formed in an 
active channel region of the thin film transistors" be changed to "formed in each aa-active 
channel region of the thin fihn transistors". Further, there is insuflficient antecedent basis for 
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"the one or more thin film transistors". Note that this claim has numerous inconsistencies in 
terms of how many transistors and channel regions are in both the pixel and driving sections. 
Considering Applicant is claiming an "average" number of grain boundaries, there must be more 
than one transistor in both the pixel and driving sections. The claim should be amended 
accordingly. 

Appropriate correction is required. 



Claim Rejections - 35 USC §112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 47 and 48 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Regarding claim 47, the limitations "an average number of grain boundaries of 
polycrystalline silicon which are formed in an active channel region of the driving thin film 
transistor" and "an average number of grain boundaries of polycrystalline silicon which are 
formed in an active channel region of the switching thin film transistor" render the claim 
indefinite. It is unclear how a single channel region can have an average number of grain 
boundaries. In order to have an average, there must be more than one. Note that claim 48 has 
the same problem. 
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Claim Rejections - 35 USC§102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of appHcation for patent in the United States. 

Claims 48 is rejected under 35 U.S.C. 102(b) as being anticipated by Zhang et al. (US 
Pat. 5,614,733, hereinafter Zhang). 

Regarding claim 48, Figure 3 of Zhang discloses a flat panel display device (liquid 
crystal display) (col. 1, Unes 49-51) conq)rising: a pixel portion 3 divided by gate lines and data 
lines (not labeled) and equipped with a thin film transistor (TFT) (col. 1, lines 53-60) driven by 
signals appUed by the gate hnes and data lines; and driving circuit portion 2 comprising a TFT 
(col. 1, lines 53-60) connected to the gate lines and data lines respectively to apply signals to the 
pixel portion. It is inherent that the average number of grain boundaries in the channel regions of 
the driving TFTs that meet a current direction Une is more than zero, since does not disclose a 
crystallization method that would result in grain boundaries being exactly parallel with the 
current line direction. Furthermore, Zhang discloses a method of crystallizing the amorphous 
semiconductor film used to make the active (channel) region of the driving and pixel TFTs, 
wherein the crystallinity of portions used to make the channels of driving TFTs is greater than 
the crystallinity of the portions used to make the channel of the pixel TFTs, thereby enhancing 
the carrier mobility of the driving TFTs (col 4, Unes 35-40 and col. 8, lines 54-62). Therefore, it 
is inherent that the average number of grain boundaries in the driving TFTs that meet a current 



Application/Control Number: 1 01119,1% 1 Page 5 

Art Unit: 2815 

direction line is at least one less than the average number grain boundaries in the pixel TFT that 
meet a current direction line. 

Claim 48 is rejected under 35 U.S.C. 102(b) as being anticipated by Miyanaga et al. (US 
Pat. 5,705,829, hereinafter Miyanaga). 

Regarding claim 48, Figures 1 and 5F of Miyanaga discloses a flat panel display device 
(liquid crystal display) con5)rising: a pixel portion divided by gate lines and data lines and 
equipped with a thin fihn transistor (TFT) (Figure 5F) driven by signals applied by the gate lines 
and data Unes; and a driving circuit portion conrqjrising one or more TFTs (Figure 5F) connected 
to the gate lines and data Hues respectively to apply signals to the pixel portion, wherein the one 
or more thin film transistors at the driving circuit portion include an average number of grain 
boundaries of polycrystalline silicon which are formed in active channel regions that meet a 
current direction line is more than zero and at least one or more less than the average number of 
grain boundaries of polycrystalline silicon which are formed in active channel regions of the TFT 
installed at the pixel portion and meet a current direction Une for a unit area of active channels. 
Note that Miyanaga discloses the grain boundaries in the channel of the driving (peripheral) TFT 
grew in a direction approximately parallel with the current direction (col. 2, Unes 30-34) and that 
the grain boimdaries in the channel of the pixel (switching) TFT grew in a direction 
approximately perpendicular to the current direction (col. 2, lines 34-50 and col. 8, lines 42-51). 
Since the crystal grains in the driving TFT are not perfectly parallel to the current direction 
(which would be impossible due to the somewhat random nature of crystal growth), it is inherent 
that at least some grain boundaries meet the current direction Une. Therefore, it is inherent that 
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the average number of grain boundaries that meet the current direction in the driving TFTs is 
more than zero, but at least one less than that of the pixel TFTs. 



Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claim 47 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hiroshima et al. 
(US PGPub 2004/0079944, hereinafter Hiroshima) in. view of Zhang. 

Regarding claim 47, Figure 8 of Hiroshima discloses an organic electroluminescent 
device con5)rising switching TFTs and driving TFTs (paragraph [0068]). Hiroshima does not 
disclose the specific limitations regarding the average number of grain boundaries in the channel 
regions of the switching and driving TFTs. Figure 3 of Zhang discloses a flat panel display 
device (Uquid crystal display) (col. 1, Unes 49-51) conq)rising: a pixel portion 3 divided by gate 
lines and data lines (not labeled) and equipped with a thin film transistor (TFT) (col. 1, lines 53- 
60) driven by signals applied by the gate lines and data hues; and driving circuit portion 2 
conq)rising a TFT (col. 1, lines 53-60) connected to the gate lines and data lines respectively to 
apply signals to the pixel portion. As stated above, Zhang inherently discloses the average 
number of grain boundaries in the driving TFTs that meet a current direction line is at least one 
less than the average number grain boundaries in the pixel TFT that meet a current direction line. 
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In view of such teaching, it would have been obvious to the ordinary artisan at the time the 
invention was made to modify the invention of Hiroshima by including the TFT structures of 
Zhang for the purpose of obtaining low leakage current pixel TFTs and a high current mobiUty 
driving TFTs (col. 4, Unes 35-40). 



Claim 47 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hiroshima in 
view of Miyanaga. 

Regarding claim 47, Figure 8 of Hiroshima discloses an organic electroluminescent 
device con5)rising switching TFTs and driving TFTs (paragraph [0068]). Hiroshima does not 
disclose the specific limitations regarding the average number of grain boundaries in the channel 
regions of the switching and driving TFTs. Figures 1 and 5F of Miyanaga discloses a flat panel 
display device (liquid crystal display) conprising: a switching TFT for transmitting data signals; 
and a driving TFT for driving the display device so that a certain amount of current flows 
through the device according to the data signals, wherein an average number of grain boxmdaries 
of polycrystalline silicon which are formed in active channel regions of the driving TFT and 
meet a current direction line is more than zero and at least one or more less than the average 
number of grain boundaries of polycrystalline silicon which are formed in active channel regions 
of the switching TFT and meet a current direction line for a unit area of active channels (see 
above rejection of claim 48). In view of such teaching, it would have been obvious to the 
ordinary artisan at the time the invention was made to modify the invention of Hiroshima by 
including the TFT structures taught by Miyanaga. The ordinary artisan would have been 
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motivated to modify Hiroshima in the maimer described above for the purpose of obtain an 
organic electroluminescent display wherein the OFF current of the switching TFT is minimized 
and the current mobility in the driving TFT is increased (col. 8, hnes 42-53). 

Allowable Subject Matter 
Claims 3, 4, 8, and 13 would be allowable if rewritten or amended to overcome the claim 
objections, set forth in this Office action. 

The reasons for allowance were provided in the Office Action mailed on November 7, 

2005. 

Response to Arguments 
Applicant's arguments filed February 7, 2006 have been folly considered but they are not 
persuasive. 

Applicant argues, "the Examiner has made it clear that the Exammer interprets Miyanaga 
as teaching that the number of grain boundaries that meet the current direction in the driving 
TFTs is zero. Therefore, Miyanaga does not teach each and every element as set forth in claim 
48". After forther review of the Miyanaga reference, it was found that Miyanaga teaches "TFTs 
constituting a peripheral circuit are formed with a crystalline silicon film in which crystals grew 
in a direction approximately parallel with a direction along which carriers of the TFTs flow. . 
(emphasis added) (col. 2, hnes 30-34). In hght of this teaching, the Examiner has changed the 
interpretation to more accurately reflect the teachings of Miyanaga. As stated above, since the 
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grain boundaries are not perfectly parallel to the current direction line, there must be at least 
some grain boundaries that intersect the current direction line. Therefore, the average number of 
grain boundaries that meet the current direction line must be greater than zero. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Matthew C. Landau whose telephone number is (571) 272-1731. 

The examiner can normally be reached from 8:30 AM - 5:30 PM. If attempts to reach the 
examiner by telephone are unsuccessful, the examiner's supervisor, Kenneth Parker can be 
reached on (571) 272-2298. The fax phone numbers for the organization where this application 
or proceeding is assigned are (571) 273-8300 for regular communications and (571) 273-8300 
for After Final communications. 

Information regarding the status of an appUcation may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published appUcations 
may be obtained from either Private or PubUc PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-dii^ect.uspto. gov . Should any questions arise regarding access to the 
Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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